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(3) And so on for any number of pulleys, if they be arranged In the above manner. Similar considerations enable us to determine the relative motions of all parts of other-systems of pulleys and cords as long as all the free parts of the cords are parallel.
Of course, if a pulley be_^r<r</, the motion of a point of one end of the cord to or from it.involves an equal motion of the other end from or to it.
If the strings be riot parallel, the relations of a single pulley or of a system of pulleys are a little complex, but present no diiUcuky.
19.   In the mechanical tracing of curves, a flexible and inextensible cord is often supposed.   Thus, m drawing an ellipse, the fiscal property of the curve shows us that if we fix the ends of such a cord to the foci and keep it stretched by a pencil, the pencil will trace the curve.
By a ruler moveable about one focus, and a string attached to ft point in the ruler and to the other focus, and kept tight by a pencil sliding along the edge of the ruler, the hyperbola may be described by the help of its analogous focal property; and so on.
20.    But the consideration of evolute?? is of Kome importance in Natural  Philosophy, especially in  certain  mechanical and optical questions, and we shall therefore devote a section or two to thii application of Kinematics,
JDff, If a flexible and iwxtensible string be Iked at one point of a plane curve, and stretched along the curve, and be then •unwound in the .plane of the curve, every point of it will describe an Involute of the curve. The original curve is allied the Ewlutt of any one of the others.
21.    It will be observed that we speak of on Involute, and of tht evolute, of a curve.    In fact, as will be easily seen, n curve can have but one cvolutc, but it bus an infinite number of involute?!.    For all that we have to do to vary an involute, is to change the point of the curve from which the tracing point starts, or consider the involutes described by different point!* of the string; iind these will, in general, be different curves.    But the following section shows that there is but one evolute.
22.    Let AH be any curve, JF'Q n ration of on involute, //', yQ positions of the free part of the string.    It will be *eea at oiu.:c that these must be tangents to the arc
AB at / and g. Also the jitring ut any stage, as p}\ ultimately revolves about/. Hence pi* is wrmetl (or perpendicular to the tangent) to the curve PQ, And thus the evolute of J'(> is a definite curve, viz, the envelop of (or line which is touched by) the normal:, dr.uvn at every point of PQt or,twhich is the same thing, the locus of the centra of the circles which have at each point the same tangent and curvature as tho curve JPQt And we may merely mention, as an obyioos result of tha
